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ABSTRACT: In order to approach the conditions of diffusion creep 
experiments were carried out at relatively high temperatures 
and low applied stresses. Greep investigations under 
conditions of strain were carried out on metallo-ceramic 
specimens made by pressing powders of copper (electrolytis) , 
nickel (carbonyl), iron, and mixtures of these metals. 
The grain size of Cu and Ni powder was 10-15 and 
that of iron powder 30-40,. The specimens weré made in 
the shape of rods of 3x 5 mm cross-section and a working 
length of 90 mm, with special heads of larger cross-sections 
The initial perosity ef all specimens was 30-32%. The 
creep experiments were carried out at temperatures of up to 
1250°G in a vacuum apparatus shown in Fig.l. ‘The apparatus 
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was evacuated by means of the diffusion oil pump MM-40. 
Loading of the specimens to be pulled was carried out with 
the help of an electromagnet. The grips in which the 
specimen heads were held were made of stainless steel and 
had a cross section one and a half times greater than that 
of the specimens, hence they remained practically undeformed 
in the experiments. The elongation of the specimens waa 
determined ascording to the angle through which an indicating 
mirrer had turned. In Fig.2 creep curves (dependence of 
the elongation A\l/ on time +) for various specimena at 
1000°G are shown. Fig.3a shows the concentration depen- 
dence of the complete elongation Al/l for 4 hours. Fig. 
36 shows the concentration dependence of the initial creep 
rate v for Gu-Ni specimens after preliminary annealing. 
The same dependence for Ni-Fe alloys is shown in Fig.3e eo 
In Fig.32 the dependence of the initial creep rate v 

on the preliminary annealing time is shown. In Figo4a 
isothermal contraction curves for copper specimens at 
different stresses are shown; Fig.46 shows the dependense 
of initial creep rate, Yo, on stress at various tempera=- 
tures, and Fig.42 shows the dependence of the established 
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creep rate v on stress at various temperatures. Fig.Sa 
shows the dependence of the activation energy, @, of creep 
on the time YY and temperature fT of preliminary annealing 
for copper specimens. Fig.586 shows the concentration 
dependence of the activation energy Q for Cu-Ni specimens, 
and Fig.5@ shows the concentration dependence of the 
activation energy of creep for Ni-Fe specimens. Figo) i 
shows the same relationship for a Ni-W mixture. The 
preliminary annealing temperature was 12509C. In Pig.§& 

the dependenses of the relative elongation AL/fi in creep 

on the time of testing for iren specimens having undergone 

a preliminary annealing treatment at 1250°G ata lead of 
100 g/mm2 is showmm. In Fig.7 the dependence of Ai/{ en 
the time of creep testing of iron specimens is shown. Fig.8 
shows, for various testing temperatures, the dependence of 
iAL/L on the time of testing for iren specimens which had 
not undergone a preliminary annealing treatment. Figo? 
shows the dependence of the established oreep rate v an 
testing temperaturs . In Fig.10 the dependence cf Iln({v?) 

on T is shown. The authors arrive at the follewing 
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cone Lusions3 

1, Metalla-seramis specimens compressed frem powders ef pura 
metals and mixtures of metallic powders exhibit diffusicn 
creep at high temperatures. At first a stage ef wnestablished 
creep 413 observed, in which deformation decreases with time. 
This is followed by a stage in which creep 16 establishad at 
a Gonatant deformation rate. 

2. Preliminary annealing of metalle-ceramis specimens 
deureases the initial rate and extent of the ruil creep 
deformations After a sufficiently lengthy preliminary 
annsaling treatment the first creep stage disappears com- 
pletely. 

3. Gold working (compression at reom temperaturs) increases 
the inittal rate and extent ef the full deformation Ip. 
diffusicn creep at high temperatures. After cold working, 
the first creep stage, which had been removed by preliminary 
aunealing, is re-established. 

4. Metaila-ceramic specimens made from mixtures of powders 
of matalsa diffusing inte each other exhibit a much greater 
initial creep rate which corresponds to the first atage. 
After iengthy annealing the initial creep rata and tke full 
deformation in creep decrease sharply. 
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5. The creep deformation of a porous metallo-ceramic 
specimen which is brought about by straining at high 
temperatures noticeably decreases the sintering rate of 

the specimen. 

6. Specimens with different initial porosities have 
different initial creep rates. After annealing, the creep 
rates of the specimens become identical. 

7. The initial creep rate and the rate at which creep is 
established subsequently for metallo-ceramic specimens 
depend on the applied stress and are somewhat greater 

than that according to linear law. This may be due to 
departure from equilibrium conditions. 

8. The activation energy of the creep process in one- 
compenent metalle-ceramic bodies is less than the equilibrium 
activation energy of volume self-diffusion. Only in iron 
powder specimens having undergone preliminary annealing the 
activation energy of creep (particularly the Y -phase ) 
approaches the equilibrium value of the activation energy of 
self-diffusion. For specimens made of mixtures of various 
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metal powders, having undergone lengthy annealing treatment, 
the activation energy of creep depends on the concentration 
of the mixtures according to the linear law. 

9. The mechanism in the creep of metallo-ceramic specimens 
can be explained only on the basis of a diffusion mechanism 
in which non~equilibrium conditions causing an increase in thse 
value of the self-diffusion coefficient and a decrease in 
activation energy are taken into consideration. 

There ara 10 figures and 11 references, of which 6 are 

Soviet and 5 English. 
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(sea Akademii nauk SSSR, 1959, Vol 129, Nr 2, pp 310-313 
USSR) 


Introducingly a report is made on various previous investigations 

dealing with this subject. According to S.N. Zhurkov and co- 

workers (Refs 1, 2) the following dependence of the service time V 

on the load p and on the temperature T is experimentally observed: 
E- yp 


T= o. e Br . In this case k denotes Boltzmann's constant, 


ae and constants of the material, E = activation energy of 


the destruction processes the numerical value of which is the same 
for some metals with high heat of sublimation. The experiments 
described in the present paper were made with metalloceramic 
samples (length 30 mm, operating length 20 mm, cross section 

3x3 mm? ) which were pressed from iron dust with the grain size 

me 50 (average ~ 30 )e Samples of different porosity were 
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produced, The annealing of the samples is described in brief. The 
authors determined the service time under load for several samples 
of different porosity and by extrapolation to the value zero the 
value corresponding to a massive sample was determined. The change 
in service time due to porosity was only some per cents. The 
service time under load was determined at the temperatures of 

600; 800; 900; 1000; and 4100° in a vacuum apparatus at pressures 


of ~1074 to 107? torr and in an interval of loads in which the 
service time varied by 3 to 4 orders of magnitude. The results of 
these experiments are illustrated by two diagrams. The calculated 
and the experimental curves are in agreement at the following 
values of the constants in the formula given by B. Ya. Pines Ref 4): 


pdoVn 


ee enna 
O(kT 
y- CD, xe at 600, 800 and 900° : C = 5, 


?? 4p 


xX = 430 mm. degree /kg, ue = 52 - 54 keal/g mol; 
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at 1000° and 11000 : C = 5, % = 450 nn’, degree /kg, 
wy = 68 to 70 kcal/g mol. In the above formula C denotes a 


numerical factor of the order one, gf = the linear size of the 
atoms, n> the number of the vacancies, the combination of 


which corresponds to an initial "germination crack", D = the 
coefficient of autodiffusion. Moreover it holds that 


a= Jd? n,/k. The values found for the activation energy of 


the destruction processes are in good agreement with the known 
values of the activation energy iron autodiffusion in the © and 
g -phase. The concepts of diffusion are in complete agreement with 
the experiments described here. The problem of the service time 

of the alloys under stress has still to be subjected to an exact 
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theoretical and experimental investigation. The second diagram 
shows the dependence of service time on temperature for different 
constant values of p. Above the point of the X - y «phase 
transformation the service time increases jump-like. There are 


2 figures and 6 Soviet references. 
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July 7, 1959 
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PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, Nr l, pp 23 - 28 (USSR) 


ABSTRACT: The variation of final porosity of Nik ofa sintered 


specimen with initial compaction pressure P was studied 
for various sintering schedules. Figure 1 taken from Ref 3 
shows the relationship between the initial porosity Ny 


(largely determingd by P) for 250» Cu powder after 
heating to 1 000 C and Curve l - immediately cooling, 
Curves 2, 3, 4, sintering for 15, 60 and 240 min. 
Minimum Nk is found near 27% Ney and for the lowest 


lying curve, 4 , is about 10%. The non-monotonic relat- 
ionship is due to gas pressure in the pores. Decrease 

in Vy does increase the area of intergranular contact 

thus increasing sintering rate, but also increases the 
number of closed pores which tends to give reduced sintering 
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rate. Ref 3 also gave data on rates of shrinkage of 
unpressed powders of Cu both pure and with additions of 
other metals (low-melting). These are plotted in 

Figure 2 whence it can be seen that very large shrinkages 
were obtained, particularly with mixtures (e.go Cu + 3% Pb, 
#70% after 5 hours at 1 000 ). Pressed mixtures 


(4.6 paneycn’ Vs however, Showed an expansion (Curves 7-9) 
though pure Cu (Curve 6) did not. The effect of vacuum 


ee a) ; 
pressing at 10 1_10 mm Hg was now tried, a photograph 


of the special press being shown in Figure 3. Figure 
shows Tk 7 Te plots for Cu so prepared after various 


holding times at 1 000 °. decreases monotonically 


q 
k 
with ny and can be ag low as 5% for 8% Tey} sintering 
in Hy or in vacuum gave almost identical results. If, 


however, oxidized Cu powder was used a minimum was again 
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obtained (Figure 5); this was ascribed to release of gas 
on decomposition of the oxide. Some gas is probably 
still present, perhaps as oxide, in vacuum-pressed 
specimens , since unpressed specimens have fl, = 2% after 


8 hours at 1 000 Cyand £ 1% after 12 hours. Further work 

was concerned with Ni-Alvalloys. Trapped gas can cause 

marked bloating, as indicated in Figure 6, which suggests 

that this can largely be avoided by heating for several 

hours at 620° (below the melting point of Al) prior to 

sintering at 1 250 C¢ (specimen 5, 30% Al), since 

specimens 2-4 (10, 20 and 30% Al) heated directly to 

1 250 ° bloated badly. Pure Ni (Specimen 1) showed no 

such effects. Bloating is ascribed to formation of liquid 

Al which rapidly seals any pores and prevents the escape 

of gas. Some reaction between Ni and Al occurs at 620 

as indicated in Figure 4, which shows plots of shrinkage 

(for 1, 3 and 8 hours heating) as a function of composition. 
Card3/4 The relatively large expansion for intermediate compositions 

(maximum at ~ 50% alloy) is not due to bloating but to alloy 
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formation. Under the microscope it 1s found that Al 
particles tend to disappear while the (initially) Ni 
particles expand (Figure 8 for 30% Al mixture, 8 hours at 
620 C, then heated to l 250 “C and immediately cooled- 

x 400). Finally, Figure 9 shows shrinkage as,a function 

of composition for 1, 5 and 5 hours at 1 250 following 
heating for 8 hours at 620 °C, There is a slight expansion 
for mixtures ~15 - 45% Al. It is emphasized that, in 
Sintering a mixture of materials, it is important to out gas 
at temperatures below the melting point of any constituent. 
There are 9 figures and 3 Soviet references. 
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They can be fully eliminated by sufficiently extended high-temperature 
annealing. Furthermore, investigations were carried out into creep after 
hara facing of metal ceramics pressed from iron powder. Results of ex- 

It was established that hard facing speeded- 
up diffu .g. in iron at goo°c) mainly at the 
unsettled stage. At lower 00°C for iron) hard facing caused a 
decrease in the creep late, This proves that creep at such temperatures has 
not a purely. diffusion a dislocation nature. _Results obtained 
from experiments with Co-Ni, [Ref 6] were analogous 
to those obtained with other sys Cr + Mo systems, Pure 
component and 50% Cr + Mo powder mixtures were tested at 1, 300°C in 4 vacuum 
under a load of 75 o&/mmn@. The samples were preliminary annealed in a vacuum 
at 1,300°C and 1,500°C for up to 14 hours, Besides deformation creep, 
shrinkage in sintering during preliminary annealing was studied. Results of 
experiments are given in Figure 4, It was established that diffusion creep 
was always accelerated (mainly at the unsettled stage) in samples having 
excessive vacancies, arising aS a result of non-uniform partial hetero~ 
diffusion. In metal ceramic samples of Gr and Mo powder mixtures, the creep Wa 
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acceleration was correspondingly low at 1 9 300 %, when heterodiffusion occurred, 
Annealing at 1,500°C during 50 minutes delayed the creep of pure component 
Samples; on the other hand, the creep of powder mixtures was accelerated, 

After extended amnealing (8 hours) creep of powder mixtures was slowed down due 
to the gradual elimination of excessive vacancies, 

There are; 1 photograph, 1 diagram, 3 tables, 3 graphs and 6 Soviet referencas, 
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pITLE: calculated and experimental Yalues of the purability of 
Loaded Metals and Alloy® 
PERIODICAL: pizika 4verdoge telas 4960, Yolk. 2s No. 6» PP: 4043-1091 
TEXT In the article under revieWs the authors compare the experimental 
values e aurability q of joaded S”» po, Al» t, A» and Cu with the 
values calculated from formula (1) (nef > 4)3 
c= (x2) E oxp(- ph? Bo | (1). P 7 pressure of the Load, D- coefficient 
of 4D kT 
of natural qiffusion» E- Young's modulus» — atomic jinear gimensions 
primary numb Lattice wacanciess © 7 a constant- the experimental 
values of Po, Sms and Cu were etermi e values ° 
Al, Pts ® Ag we taken from pu j a upon the 
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that the activation 


leading to 4 rupture of the sample, 


activation of self-diffusion are 


the use of 
constants, 
Experiment 
from public 
under load 


temperature an 
c¢ in formula 
metals within 


tion 
the error 


practically equal ( 
-apt — 
and @ are 


(Ref. 3). 


room 
f coefficient 
for all 


limits is in f 


activation energies of self-diffusion. Whe 


rgy from formula (2 


pre-exp 
constants we 
to calculate U 
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dependences T - p for the various metals. The student I. F. Romanenko 
is mentioned. There are 6 figures and 13 references: 12 Soviet. 
ASSOCIATION: Piziko-tekhnicheskiy institut AN USSR, Khar'kov 
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AUTHORS: Pines, B.Ya., Sirenko, A.F. 


TITLE: "Recovery" Under Tin Processes of Diffusion Creep of Metal 
Ceramics 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty, Chernaya metallurgiya, 
1960, Nr 5, PP 121 - 129 


TEXT: Diffusion’ creep in porous metal ceramics was studied by ex- 

periments made with specimens pre ed from copper powder’K electrolytic origin; 

grain size = 50p), nickel powaer® (reduced from carbonyl; grain size 10 - 15) 

and tungsten’\grain size 5 - lie). The experiments are {llustrated by a 

number of graphs, It was established that metal, alloy and, particularly, 

metal ceramic specimens, subjected to diffusion creep at raised temperatures, 

reyealed considerable retardation of other aiffusion processes, such as sin- 

tering, recrystallization and heterodiffusion. This retardation was connected 

with the non-equilibrium state of the specimens and arose in connection with 

the gradual approach to the equilibrium. Diffusion coefficients decreased 

correspondingly. Thus, speeded-up "recovery" of equilibrium properties under /; 
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Correlation between the rate of creep and the durabi lity of metals 


under the éffect of stress. Miz. met. i metalloved. 10 no.3 3382- 
389.5 '60. (MIRA 13:10) 


1. Khar'kovskiy gosudarstvennyy universitet in. A.M, Gor 'kogo. 
(Creep of netals) (Metals—-Fatigue) 
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AUTHORS: Pines, B. Yao, Sirenko, A. F. 2 


The Problem Concerning the Conditions of Reversibility of the De- 
struction Processes of Metals Under Loady\o 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 131, No. 6, pp. 1312 ~ 1315 


TEAT: The experiments described were made with powder-metallurgical samples 
which were pressed from electrolytic copper. The samples had an initial porosity 
cf 17 ~ 18%, which was reduced to 3 - 4% by sintering at 1050°C (for 24 hours). 
The life of a series of 35 equal Samples was determined after applying the same 
load in each case. From these values the average life was determined. The life 
of a further series of 35 samples under load was determined after intermediate 
annealing. Also in this case the average life was determined. In Fig. 1 the re- 
sults of life determination at roon temperature without intermediate annegling 
and of life in the case of intermediate annealing at 600°, 900°, and 1040°C are 
&raphically represented. In Fig. 2 the analogous results of durability determina- 
tion under stress at 600°C are shown. It is found that intermediate annealing of 
four hours at 1040°C produces the same results as intermediate annealing for ten 
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hourg at 900°C; for a complete healing of defects, annealing for 35 hours at 
1040°C ia necessary. Fig. 3 g@raphically represents the dependence of the quantity 
At = 7%, +7 - t on the time t (t, and t, are the life before and after inter- 


mediate annealing, 7 is the mean life without intermediate annealing). Herefrom, 
conclusions are drawn as to the diffusion-character of healing. By extrapolation 
of the straight lines obtained from the experimental data, the annealing time 
necessary for complete healing of the defects is determined as being 105 hours at 
600 C, and as being 16 hours at 1040 C. The ratio between these two times is 
about 7.2 and corresponds to the ratio between the coefficients of the self- 
diffusion of copper at these two temperatures. Thus, all arguments indicating the 


diffusion-character of the growth of cracks after stresses are strengthened. There 
are 3 figures and 5 references, 4 of which are Soviet. 


ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet im. A. M. Gor 'kogo 
(Khar'kov State University imeni A. M. Cor'kiy) ae 


PRESENTED; January 15, 1960, by G. V. Kurdyumov, Academician 


SUBMITTED: December 12, 1959 
Card 2/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550820011-8" 


AEE ENE 


"APPROVED 


8/020/60/134/005/011/023 
B019/B060 


AUTHORS: Pines, B. Ya. and Sirenko, A. F. 


— 


TITLE: The Mechanism of the Rupture Life of Metals Under Stress 


a 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 5, 
pp, 1061 - 1064 


TEXT: Attempts have been made in previous papers to explain the 
rupture life of metals under stress as a diffusion of microcracks rising 
to a critical size in metals with a subsequent avalanche~like growth of 
the cracks. Other authors have been able to prove that the activation 
energy of the rupture process practically coincides with the activation 
energy of self-diffusion, and have thus again confirmed this view. The 
article under consideration reports on tests made on metalloceranic 
Cu-specimens, which confirm the diffusion mechanism. The copper 
specimens all had a composition deviating from the state of equilibriun. 
Rupture life under stress at room temperature, at 600 » YOO', and 1040°C 
was investigated, To avoid plastic deformations, the specimens had a’ 
sharp notch in the middle of the gage length. Tests revealed that the 
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rupture life of specimens at room temperature is the same as in electro- 
lytic copper. Differences, however, become considerable at higher 
temperatures. Preliminarily strain-hardened - cold-worked from 20 to 50% 
reduction - sintered specimens had a rupture life which was the shorter 
the higher the reduction. The shortest rupture life was recorded for 
electrolytic copper. These results are believed to confirm the theory of 
the diffusion mechanism of metal rupture under stress. There are 

3 figures and 8 Soviet references. 
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TITLE: The determination of the dispersion and distortion of 
a lattice by means of the harmonic analysis of the 
forms of the X-ray powder lines 


PERIODICAL: Kristallografiya, v.7, no.l, 1962, 20-30 


TEXT: An examination is made of the errors arising in the 

Fourier analysis of the form of lines in an X-ray powder photograph 
because of the inexact separation of the line from the background, 
It is shown that errors of this kind lead to a parallel 
displacement of the ordinates of the Fourier transform in the a 
semi-logarithmic plot of z=-log A, = z(n), where Ay is the 

n-th order Fourier coefficient, It is shown that the errors 
conditioned by the differences between the calculated Fourier 
coefficients, reckoned over an infinite interval, and the 
coefficients corresponding to a finite interval of subdivision for 
the case of the Cauchy curve, also produce a parallel displacement 
of the ordinates of the curve z = - log A = z2(n). A calculated . 
verification, carried out from synthetic curves of the Cauchy type, 
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of the Gaussian type and of mixed type, showed that the departure 
of the experimentally constructed curve of z = - log An = z(n) 
from the calculated one always leads to a parallel displacement of 
the ordinates of the curve. On this basis a general method of 
analysing an interference line appears to be the construction of 
the Fourier transform and the approximation by the function 


Z = 29 + Mn + Nn2 to the values found for 2 = ~ log An. The 
coefficients M and N can be found from the experimental values 


of 2 fcr all integral values of n except n= 0, 
There are 4 figures and 1 table. 
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conditions. The test temperature ranged from &500_~ 1 100 me for 
Ni, from GOV - 1 100 °C tor Fe and from 20 - 350 °> for Al, the 
figures,for the applied stress beiyg up to 6 kg/mm” for ivi, up to 
5 kg/mm” Cor Fe and up to 16 kg/mm” for Al. AL1 the three metals 
studied in the annealed condition had a time-to-rupture Y longer 
and a rate of steady creep v_ slower than the cold-worked sneci- 
mens; this applied to tests carried out at elevated temperatures, 
cold-working and annealing having an opposite effect on 7 and v 
at room temperature. In the case of Fe, the beneficial effect of 
high-temperature annealing on “Zc Was observed in a-Fe only, no 
difference between cold-worked and annealed specimens having been 
observed in specimens tested in the yY-range, ie@e at temperatures 
higher than 910 °c. = =6This Cinding supported the hypothesis that 
the effect of annealing was associated with "healing" of the 
erystal-lattice defects. Finally, the product tv of cold-worked 
specimens was found to be lower than that of annealed materials, 
this difference increasing with increasing degree of preliminary, 
cold plastic deformation. There are hk figures. 
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“TITLE: Speed of the diffusive creep in metals at submelting temperatures 


‘SOURCE: Fizika metallov i metallovedeniye, vol. 15, no. 4, 1963, 584-591 
 POPIC TAGS: creep in metal , creep in copper, velocity of creep 


“ABSTRACT: dccording to the existing postulates, the diffusive creep in the homo~ 
geneously stressed bodies is caused by the existence of atomic sources and voids 
inside and at the periphery of the body. ‘fhe formulas expressing the speed of a 

‘steady diffusive creep derived by C. J. Herring, I. M. Lifshits, J. Harper, 

L. Shepard, and J. Dorn are compared; the theoretical and experimental data’ 
concerning the effect of the specimen substructure on the creep velocity are 
discussed. The experiment involved the stydy of the creep velocity variation 

(under tension) in 13 electrolytic copper’famples, The samples, differing in 
grain sizes, were subjected to various treatments before experiment. The creep 
velocity pepe i in all the samples were made at the same temperature (10)0C) 
and load (p=25g /mm°) The experimental conditions corresponded to the diffusive 
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creep the velocity of which depends on the applied stress p. The creep yelocity 
variation observed in these specimens was in the interval from 5.6 x 107? 1/sec 

to 3x10 1/sec. The authors conclude that the difference in the speed of a 

i steady creep at the temperature 1000 may amount to more than 3 orders of magni- 
:tude and that this speed varies on the structural and substructural state of the 

, Specimen, determined by the kind of the preliminary treatment. However, neither | 
‘of the assumed substructure types, which determine the distance between the atomic . 
i sources and voids, can explain the broad range of velocity variations. Possibly 
‘the effects obtained experimentally were caused by the superposition of various 

‘ substructure types. Orig. art, has: formulas, 1 table, and 6 figures. 
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| gopIc TAGS: diffusion porosity, self diffusion, vacancy motion, dislocation mo- ae 
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24 
ABSTRACT: To determine the conditions under which diffu 


self diffusion, end the laws governing its development, <a 
carried out in bodies made up of parts of the same materiel (copper) but of dif- er 
ferent structure (cast, highly annealed, deformed [cold hardened}, and metal- -{- 

ceramic). The tests have shown that heating e composite body consisting of atoms 


of one kind but containing parte with different degrees of erystal-lattice distor=| - 

tion leads to the occurrence of diffusion porosity sn that part of the body where [ 

| the lattice distortions are smaller. The presence of porosity in parts of the | 
body having larger digtortion (larger dtslocation density) does not hinder the poet 


development of diffusion porosity in the part closer fo thermedynamic equilibrium, 
i 
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| even when pores of smaller radius than in the distorted section are obtained in pale 

| the section closer to the equilibrium. These pores no longer serve as sinks for |. ~~. 
; wacancies. If closed pores filied with gas are present in the distorted part of — ; 
| the body, this part does not shrink upon heating, but grows {under the influence |. 

| of the gas pressure), 4.e., the pores become sinks for vacancies and the foma- 

; tion of diffusion porosity in the neighboring less distorted regions of the body i -- 
- greatly decreaseg, or may stop completely. “Student P. A- Floming participated in 

, the experimental part of the work." Orig. art. haa: 6 figures, 3 formulae, and 

1 table. 
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ANDON'YRV, S.M., kandidat technicheskikh nauk, ;PILIP'YRV, 0.V., inshener,} 
VOIXOV, V.F., inzhener.:SJRMIKQ,,.B.M., inshener, 


Air-cooled valve gate of new design, Metallurg 2 no.3:40 Mr '57, 
(MIRA 10:4) 
1. Giprostal', 
(Open hearth furnaces) 
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ANDON'YEV, Sergey Mikhaylovich, doktor tekhn. nauk. Prinimali uchastiye: 
BELAN, F.I., inzh.; MALAMUD, ¥e.A.; TSELUYKO, Yu.I., inzh.; KER- 
ZHNER, S.M., inzh.;.SIRENKO, B.M., inzh.; FILIP'YEV, 0.V., inzh.; 
KOCHO, V.S., doktor tekhn. nauk, prof., retsenzent; NITSKEVICH, Ye.A., 
red.; YEZDOKOVA, M.L., red. iad-wa; DOBUZHINSKAYA, L.V., tekhn. red. 


{Evaporation cooling of metallurgical furnaces] Isparitel'noe okh— 
lazhdenie metallurgicheskikh pechei; osnovnye polozheniia. Moskva, 
Gos. nauehno-tekhn, izd-vo lit-ry po chernoi i tsvetnoi metallurgii, 
1961. 447 pe (MIRA 14:10) 


(Metallurgical furnaces—Cooling) 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 190 (USSR) 


AUTHORS; Khotkevich, V.I., Sirenko, G.A., Mikhel'son, M.L. 
pacha cal a 


vy 

TITLE: Absorption of Energy During Low Temperature Deformation of Nickel 

PERIODICAL: Uch. Zap. Khar'kovsk. Un-t, 1958, Vol 98, Tr. Fiz. otd. fiz.- 
matem, fak., Vol /, PP - 363 


ABSTRACT: The authors investigated the effect of the deformation temperature 
on the magnitude of latent Ni deformation energy within the tem- 
perature range of liquid Np and room temperature. The following 

pulse method was used for measurements. Deformed and standard 
specimens were connec 

of a short duration (0.01 

pulse intensity was sufficient to anneal the 

During the annealing process, due to the liberation of latent de- 
formation energy, the pridge balance changed; this served aS a 
ariterion to calculate the latent deformation energy. The error 
of measurement was about “7%. The specimens consisted of wires 

Card 1/2 of 0.25 mm diameter and ~ 50 mm length, ‘They were deformed by 
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SOV/137-59-5-10790 
Absorption of Energy During Low Temperature Deformation of Nickel 


compression between two plane parallel plates, It was sstablished that a de- 
crease in the deformation temperature caused an increase of the latent de- 
formation energy from 0.53 cal/g at room temperatures to 2.2 cal/g at 77K, 

The energy consumed for deformation did not remain constant, but. decreased 
from 17,5 to 5.38 oal/g, respectively, Consequently, during constant work the 
temperature dependence of the latent deformation energy will be still more pro- 
nounced, Results obtained confirm the assumption that relaxation processes 
occur with sufficient intensity even at room temperature, In the investigated 


range of temperatures the linear dependence between the inerement 1/ Pp and the 
magnitude of latent deformation energy for Ni was established, 


L.B. 
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SOV/126--8-2~12/26 
AUTHORS : Golik, V.R., Sirenko, G.A. and Khotkevich, V.I. 
ee 


TITLE: X-ray Study of Deformation of Metal Crystal Lattices, 
Deformed at Low Temperatures 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2, 
pp 235 - 239 (USSR) 


ABSTRACT; Deformation at 77 ©; of commercially pure iron and 
aluminium and spectrographically pure lead was studied. 
The specimens were initially free from distortion and 
were deformed by uni-axial compression at both room 
temperature and temperature of liguid nitrogen. The 
latter samples were investigated in a low-temperature 
X-ray chamber (Figure 1). The specimen was partly 
imnersed and also sprayed by liquid nitrogen, giving a 
variation of less than + 0.2. An approximate method 
(B. Ya. Pines - Ref 8) was used to distinguish between 
the effects of "fine dispersion" and'micro-distortion". 
Figure 3 shows that even at small deformations (2-5%) 

a fine dispersion is developed with coherent regions of 
5 


Cardi/3 approximately 10°? cm. With greater deformation these 
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X-ray Study of Deformation of Metal Crystal Lattices, Defornied at 
Low Temperatures 


Card 2/3 


regions increase in size by 2-3 times. Figures 4 and 5 
show the relation between micro-deformations and distance 
for aluminium and armco iron. Similar curves were 
obtained for lead. These show that the main effect of 
distortion of the crystal lattice is obtained at the 

very beginning of deformation. Deformation at low tem- 
peratures prodiices more micro-distortion than at room 
temperature. Curves of relative micro-deformation at 

low temperature are shown in Figure 6. These show it is 
inhomogeneous and passes through a maximum. This maximum 
increases with increasing deformation and decreasing 
temperature. Micro-stresses in the samples were calculated 
and an attempt was made to relate them to creep limit. 

It was shown that the micro-stresses are always less than 
the creep limit. Figure 7 shows that a linear relationship 
exists between the micro-deformation of the lattice and 
the creep limit. A similar relationship occurs with 
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SOV/126-8-2-12/26 
X-ray Study of Deformation of Metal Crystal Lattices, Deformed at 
Low Temperatures 


hardness. From the obtained data, the mean values of the 
elastic energy of deformation were calculated. With 

50% deformation at 77 °% there are 0.02, 0.09 and 

0.34% cal/mol for lead, aluminium and iron, respectively. 
These values are only small percentages of the total 
latent energies of déformation - There are 7 figures 

and 14 references, of which 10 are Soviet and 4 English. 


ASSOCIATIONS: Ukrainskiy institut metallov(Ukrainian Institute of 
Mctals) 
Kharkovskiy gosudarstvennyy universitet 
(Khar'kov State University) 


SUBMITTED: April 9, 1958 
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30V/126-8-5-9/29 
&-ray Crystallographic Study of the Temperature Dependence of 
Metallic Crystal Lattice Distortions 


irradiation was carried cut by the inverse exposure 
method in a copper radiation with a sharp-focus X-ray 
tube having an adjustable focal spot. ‘he (511) lines 
of aluminium and the (620) lines of lead were studied. 
The average linear size of the coherent scattering 
regions and the micro-stresses were found by harmonic 
analysis of the shape of interference lines. ‘The 
method of X-ray irradiation and treatment of results has 
been described more fully by Golik et al (Ref 2). In 
Figs la and 2a the dependence of the average linear size 
of the coherent scattering regions D on the percentage 
deformation is shown graphically for the investigated 
metals at the above temperatures, In Figs lb and 2b 
the dependence of the average linear size of the coherent 
scattering regions on deformation temperature is shown. 
In Fig 3 the same dependence is shown for aluminium. 
Apart from D,,. the values of the absolute WYK p2 and 


relative PLL = ¢ deformation were also calculated. 
The nature of change of these factors with drop in "4 
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X-ray Crystallographic Study of the Temperature Dependence of 
Metallic Crystal Lattice Distortions 
temperature agrees with the data given by Golik (Ref 2), 
i.e. a decrease in deformation temperature steadily 
increases VQy2 and é&. The average percentage 


deformation e was calculated by graphic integration,and 
averaging along the depth of the column (600 ana 800 & 
for Pb and Al, respectively). A graph representing the 
dependence of this fnstor on the degree of deformation 
for lead specimens deformed at various temperatures is 
Shown in Fig 4% If the value of e is known, the 
average residual micro-stress can easily be calculated. 
It is obvious that the modulus of elasticity for a given 
crystallographic direction and temperature should be 
included in the calculation. This has proved to be 
possible for aluminium (Refs 6-8), The results of this 
calculation are shown in Fig 5, where Vg? is plotted 
against degree of deformation for various temperatures ; 
of deformation, a 
There are 5 figures and 8 references, of which 7 are 
Soviet and 1 is English. 
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SOV/126-8-5-9/29 
X-ray Crystallographic Stud 
y of the Tem t D 
Metallic Crystal Lattice Distortions OF 


ASSOCIATION: Khar'kovskiy gosudarstvenn universitet 
(Khar'kov State University ve 


SUBMITTED: July 4, 1959 
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S/126/60/009/06/022/025 

AUTHORS:  Golik, V.R., Sirenko, co AE O7R(EeRevich, Vel; and 
Pines, B.Yao - 

TITLE: On the Problem of X-ray Deformation of Distortions in the 
Crystal Lattice 

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 6, 
pp 937 - 938 (USSR) 

ABSTRACT: This is a reply to the criticism of Smirnov (see pp 936 - 


937 of this issue) by the authors of the two papers 
referred to, i.e. "X-ray Diffraction Studies of Lattice 


Distortions in Metals Deformed at Low Temperatures" by 
Golik, Sirenko and Khotkevich and the paper published 
in’Dokl.Akenauk SSSR, 1955, Nr 103, p 601, by B.¥a. Pines. 


ASSOCIATIONS ; Khar‘kovskiy gosudarstvennyy universitet im. 
A.M. Gor’kogo (Khar‘kov State University j LU 
Ural’skiy institut metallov (Ural Institute of Metals) 


SUBMITTED: January 15, 1960 
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An X-ray study of the kinetics of "°° 6132/6135 


They were examined in a special low-temperature X-ray camera 
without being allowed to warm up. Recording was photographic, 
using (222) reflexions for Ni and cu, (400) for Al, and (400) and 
(600) for Pb. The Ka}, component of the doublet was used, Pines! 
method of Fourier inversion being applied. Kurdyumov-Lysak's 
method of using two orders of reflexion was applied for bb as a 
control, good agreement being obtained. The curves of the 
dependence of the dimensions of the coherent scattering regions on 


time of relaxation Showed, particularly in cases of low (5%) 
deformation, a minimum after some 40 hours followed by a linear 
increase with T/l¥2 thereafter, 

There are § figures, 


ASSOCIATION: Khar 'kovskiy gosudarstvennyy universitet 
(Khar'kov State University) 


SUBMITTED: February 26, 1962, 
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: (Crystal lattices) (X rays--Scattering) 
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SIRENKO, G, A.; KHOTKEVICH, Vv. I, 
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i ing distortions in the 
Xe analysis of the kinetics of removing 
cara attics of plastically deformed shed ia 
metalloved. 14 no.42542-547 O '62, 2 


rc 


1. Khar'kovskiy gosudarstvennyy universitet. 


(Crystal lattices—Defects) 
(x Raya—Diffraction) 
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1. Khar'kovskiy zavod met lakhiskikh plitok. 
(Clay) (Tiles) 
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Organisation of topographic operations in the Ukreinian Aeria 
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(Ukraine--Topographical surveying) 
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ABSTRACT: 
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Competition for the Title of Brigades of Communist Work at the 
Unainien Aerogeodetic Enterprise (Sorevnovaniye za zvaniye brigad 
kommunisticheskogo truda v Ukrainskom aerogeodeticheskom 
predpriyatii) 


Geodeziya i kartografiya; 1959, Nr &, pp 64-65 (USSR) 


Several months have passed since the competition first started 
at the above enterprise. A public meeting of Komsomol members 
was held on June 4. The young people <f the enterprise attended 
the meeting in order to hear what the situation of the 
competition was. The following persons took the floor: 
Ira Shishova, Secretary of the Komsomol Organization, opened 
the meeting. The next speaker was Engineer Nelli Rytsk (other 
members of the brigade are Sinitskaya, Nikolayeva, Spareva, 
Protasevich), followed by Galya Zozulya, in whose brigade there 
is also Ludmila Kucheruk (the brigade cooperates closely with 
the brigade of Mayya Karpyuk), and Tanya Kissa, in whose brigade 
are Nadya Polozova, Tamara Tikhonova, Ira Logvinenko, 
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Competition for the Title of Brigades of Communist SOV /6-59~8=17/27 
Work at the Ukraina Aerogeodetic Enterprise 


Lyuda Stepanenko, Raya Kotel’nikova. Another speaker was 
Nina Boykova, a worker from the candy factory imeni Karla 
Markea (imeni Karl Marx), who discussed the experiences 
gathered in her brigade. - The meeting agreed to fulfil the 
Seven-Year-Plan in six years. 
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Respiration and Metabolism T-1 


Ref Thur-Biologiyas No 2, 1958; 5597 


“abs Jour 
Author : Le Ae-Sirenko . 
Inst : “Wot given ao 
Title : On the Turning Green of Potato Tubers in Light 
Orig Pub : Nauk. ZaPe Bifs'k. un-ta, 1956, 15, No 4, 127-134 
Abstract The effect of chlorophyll accumulation on the 
content of waters ary matter, vitamin C, on the 


activity of catalase 


bolism in potato tubers O 
prenok (medium early), Stolichnyy, early), Ka~- 


the Nimishayevskaya Station of potato growing 
was studied. Tubers kept under na- 


‘ods of time (from 
5) accumulated chlorophyll. Late 


Gard 1/2 
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T, &, vneveienko; Dept o1 plant pnysio@ogy and biocnenistry), 100 copies. 


(KL, No Wy L957, p.2) 
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PROTSENKO, D.F. [Protsenko, D.P.]s SIRENKO, L.A. 


amics of chlorophyll 4 and b and the activity of 
eu iseeong dase in apple trees of various winter hardiness. 
Visnyk Kyiv.un, no.2. Ser.biol, no.l37—41 159. (MIRA 1624) 
(APPLE) (CHLOROPHYLL) (PLANTS--FROST RESISTANCE ) 
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D.P.Protsenko; on his 60th birthday. Ukr. bot.zshur. 16 n0.6: 
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and peroxidase 1s decreased under light and increased under dark 
conditions, Tne authors explain the increase of photosynthesis inten- 
sity in I by the greater photoresistance of the chlorophyl-albumen 
complex and a higher level of oxidizing-reducing processes. The 
content of albumen in leaves before the end of August is greater in I, 
after which time it is greater in II, However, the accumulation of 
glucose is in reverse ratio; it is greater in II earlier in the year, 
and greater in I in the autumn, The authors recommend the use of the 
above indicated physiological-biological indexes for diagnosing the 

| frost-resistant degree of plants in comparing them with local varietie 
and in selecting prospective hybrides, Orig. art. has: 27 references, 
G, Tif kun 

| 

j 
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Figment and enzyme systems of blue-green algae, Ukr, bot, 
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1. Kiyevskiy gosudarstvennyy universitet, kafedra fiziologii i 
biokhimii rastenly. 
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USSR/Soil Science - organic Fertilizers. Jo 
Abs Jour : Ref Zhur Biol., No 9, 1958, 39034 

Author : Sirenko, N.As 

Inst ee ee 

Title : Green Manure Under Conditions of Irrigated Agriculture of 


the Southern UkrSSRe 


Oriy Pub: Vy sb. Mestn. organ. ucobreniya Ukrssk, Kiev, AN UkrssR, 
1957, 173-183. 


Abstract : In experiments nade in 1951-1954 by the Institute of plant 
physiology and agrochenistry of the AN UkrssR the grecn 
over the stubble manure under conditions of irrigate. agri- 

culture of the southern UkrSSR, improved the physical and 
physico-chemical soil properties and increased the yield 
of cotton, tomatoes and potatoese The action of the green 
manure with the background of PEoKLS was greater than the 
effectiveness of the manure introduced in doses of 20 t/ha. 
Best results were obtained with white vetch, yellow tri- 
gonella 
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